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What happens if the applied stress is less than the critical stress? Under stress, the chemical 
potential of the solid increases. In equilibrium, the chemical potentials of the two phases 
remain equal. To maintain equilibrium, the chemical potential of the liquid must then 
increase. That means, the solid should melt and the liquid depth should increase. We wish 
to observe this as a check on the applied stress in the linear response regime. 
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Stress is applied from one end of the chamber as shown. We use a tubular PZT to push a 
piston which in turn pushes or pulls on the edge of solid. We can apply more than 4500 V to 
PZT. The fringe pattern moves as the stress is applied. The changes of fringe pattern is 
converted to phase shift and finally to height changes. 
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Let's see what happens when the applied strain is greater than the expected critical threshold. We expect to 
see corrugations according to theory. After the strain is applied, the surface profile develops an undulation as 
shown. When the strain is removed, the surface profile does not return to the original flat profile. The process is 
irreversible. The wavelength of the undulation is 15 mm, not 6 mm as expected. The onset of the undulation is 
not sudden as a function of strain. The undulation sets in more or less gradually 
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